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Abstract: This article provides an overview of data analysis tools 
and their capabilities in the PYTHON programming language. 
Assessments of each of these tools are given, their advantages and 
disadvantages are noted; the tasks they solve and what restrictions they 
have are described. The article describes what tasks each of the tools 
solves and how these problems are solved without the tools. The 
popularity of each of them is estimated based on the popularity of search 
queries using the Google Trends service for the last 10 years and the 
results are shown in graphs thanks to which their popularity can be 
compared. In conclusion there is the description why one tool is more 
popular than the other. 
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ИНСТРУМЕНТЫ АНАЛИЗА ДАННЫХ НА PYTHON 
 
 
Аннотация: В данной статье приводится обзор инструментов 
для анализа данных и их возможностей на языке программирования 
PYTHON, даны оценки каждого из этих инструментов, отмечены их 
достоинства и недостатки, а также описаны задачи, которые тот или 
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иной инструмент позволяет решить и с какими ограничениями они 
это делают. Описано какие задачи решает каждый из инструментов и 
как решаются данные задачи без представленных инструментов. 
Оценена популярность каждого из них на основе популярности 
поисковых запросов с помощью сервиса Google Trends за последние 
10 лет и результаты показаны на графики, благодаря которому можно 
сравнить их популярность. В заключении делается вывод о том 
почему один инструмент является популярнее другого. 
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In recent years, the volume of data has continuously increased. This 
happens due to the fact that in the contemporary information age, thanks to 
the opportunities provided by information technology, a large amount of 
data is collected for each person. The proper example is data from social 
networks and banking data which make the topic of data analysis relevant. 
From the collected data anybody can extract useful information, 
apply it to personal goals and get the necessary benefits. In some cases, 
even the standard set of Microsoft Excel tools is suitable. However, for 
professional and automated data analysis programming languages are 
used. The most popular in the field of data analysis and statistics are the 
programming languages Python and R. They both have their advantages 
and disadvantages. The choice of a programming language depends on the 
specific situation, the cost of training and the tasks that need to be 
addressed. 
This article focuses on the Python language and the tools it offers to 
solve data analysis problems. Python has a wide range of applications: web 
development, game creation, data analysis and many others. For each 
purpose Python has the tools to make the work easier and data analysis is 
no exception. In order to find out which specific tools have sufficient 
functionality and user support to solve the problem, a review and analysis 
of the main ones will be carried out to assist in mastering this or that 
technology. 
Methods 
To assess the popularity of each tool, the Google Trends search 
queries popularity assessment service is used. With the help of this service, 
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data for the last 10 years is analyzed, that is over the period from 2009 to 
2019, as machine learning and data analysis technologies have been 
developed for the last 10 years. 
To assess the opportunities and identify the strengths and weaknesses 
of a tool, official documentation and information from open sources are 
used. 
Results 
NumPy is an open source library that adds the ability to work with 
multidimensional arrays and allows them to be processed efficiently. It is 
the basis for many other libraries for data processing. The main feature is 
the presence of the array object, which is an array. Graph of popularity is 
shown in  Fig. 1. 
Pandas is a library with special data structures and operations for 
managing numeric tables and time series. It allows people to work with 
two-dimensional and multidimensional tables, allows people to build pivot 
tables, select columns, use filters by parameters, perform grouping by 
parameters, run functions and much more. It is high-level, as it is built on 
top of the NumPy library. It is an alternative to Microsoft Excel, especially 
useful when analyzing big data. Graph of popularity is shown in the Fig. 2. 
 
 
Fig. 1 NumPy dynamics of popularity  
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Matplotlib is a library for data visualization. When used in 
combination with other libraries, it provides features like MATLAB. This 
library is used to visualize the analyzed data which greatly simplifies the 
human data perception. Often the resulting images are used as illustrations 
in publications. Graph of popularity is shown in Fig. 3. 
 
 
 
SciKit-Learn is a machine learning algorithm library used to classify 
the data studied. It implements all the basic algorithms for machine 
learning. Moreover, it is relatively easy and it is positioned as a simple 
library for machine learning but used by many large companies, such as 
Spotify. Graph of popularity is shown in the Fig. 4. 
 
Fig. 2 The dynamics of the popularity of PANDAS 
Fig. 3 Dynamics of the popularity of MATPLOTLIB 
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Discussions 
As a result of the study, the data on the popularity of each tool for 
data analysis over the past 10 years was obtained, as well as on the 
purpose of each tool and their main capabilities. According to the obtained 
data, you can compare them according to their capabilities and popularity. 
For comparison, compare the graphs for each of the tools. 
 
Fig. 5 Comparison of instrument popularity over the past 10 years 
 
From Fig. 5 it can be seen that the tools for data analysis, like the 
data analysis itself, has become especially popular for the last 2 years. The 
most popular tool is PANDAS, this is because it is designed to work with 
tabular data, while the tabular presentation of data is the most convenient 
and very popular. NumPy also has a high popularity due to the basis for 
many other libraries. MatplotLib has relatively low popularity due to its 
Fig. 4 Dynamics of the popularity of SciKit-Learn 
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complexity. SciKit-Learn is quite specific and has decent counterparts that 
provide machine learning algorithms. 
According to the results of the study, the tool are not competitors for 
each other as each of them is designed for a specific range of tasks and 
occupies its own niche, that is why cannot be replaced, on the contrary, 
they are used together complementing each other’s functionality. 
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